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Abstract
Background: The integrated approach to malaria prevention, which advocates for the use of  several malaria prevention methods at 
households, is being explored to complement other existing strategies. We implemented a pilot project that promoted the integrated 
approach to malaria prevention in two rural communities in Wakiso district, Uganda.
Objectives: This paper presents the impact evaluation findings of  the project carried out 2 years after implementation with a focus 
on changes in knowledge and practices on malaria prevention.
Methods: The project evaluation was cross-sectional in design and employed both quantitative and qualitative data collection 
methods. The quantitative survey was conducted among 540 households (household heads being participants) while the qualitative 
component involved 4 focus group discussions among community health workers (CHWs). Chi-square test was used to compare 
quantitative results from the evaluation with those of  the baseline while thematic analysis was employed for qualitative data.
Results: There was a statistically significant positive change in malaria prevention practices in the evaluation compared with the 
baseline regarding indoor residual spraying (χ2 = 7.9, p = 0.019), mosquito screening of  windows and ventilators (χ2 = 62.3, p = 
0.001), and closing windows of  houses before 6:00 pm (χ2 = 60.2, p < 0.001). The CHWs trained during the project were found 
to be highly knowledgeable on the various malaria prevention methods in the integrated approach, and continued to promote their 
use in the community.
Conclusion: Findings of  the impact evaluation  give promise that utilisation of  integrated malaria prevention can be enhanced if  
use of  multiple methods is promoted in communities.
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Introduction
Malaria continues to cause severe morbidity and mortali-
ty in sub-Saharan Africa. In 2015, Uganda ranked fourth 
among highest malaria burden countries in the WHO 
African region1. To reduce the burden of  malaria, glob-
al and national mosquito vector control programmes are 
mainly using long lasting insecticidal nets (LLINs) and 
indoor residual spraying (IRS).However, with increased 
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exposure to mosquito bites outside bedtime hours2 and 
resistance to insecticides3, there is need to explore oth-
er methods and practices that can reduce the occurrence 
of  malaria. To complement existing malaria prevention 
interventions, other important measures can be used 
at households to significantly reduce mosquito vectors 
which transmit malaria. These include improving hous-
ing quality notably installing screening in ventilators and 
open eaves to prevent entry of  mosquitoes; larval source 
management; and early closing of  windows and doors on 
houses4,5,6. While these malaria prevention methods have 
been shown to individually contribute to reducing the oc-
currence of  the disease, there is need for more evidence 
on their use in a holistic approach to complement existing 
strategies3. The integrated approach to malaria preven-
tion, which advocates use of  several malaria prevention 
methods at households, is therefore being explored to re-
duce the burden of  the disease. Such multi-interventional 
approaches have been used in control of  other diseases 
such as HIV/AIDS and those affecting the cardiovascu-
lar system7,8.
 
We previously implemented a pilot project using the 
integrated approach to malaria prevention in two rural 
communities in Wakiso district, Uganda9. This project 
involved advocating and implementing several methods 
in a holistic manner geared towards reduction in mos-
quito populations in the communities and households. 
The specific malaria prevention methods promoted were 
use of  insecticide treated nets (ITNs); IRS; insecticide 
sprays; removal of  mosquito breeding sites; larviciding; 
installing mosquito screening in windows, ventilators and 
open eaves; and closing windows and doors early in the 
evenings. In the pilot project, we conducted a baseline 
survey on malaria prevention; trained community health 
workers (CHWs) and sensitised the community on inte-
grated malaria prevention; and established 40 demonstra-
tion households implementing the integrated approach to 
malaria prevention within the community9.
 
The fundamental theory of  change was to use the pilot 
project to improve knowledge and practices on malaria 
prevention in the community which would contribute to 
reduction in the occurrence of  the disease and its associ-
ated consequences. The baseline survey conducted pro-
vided information on knowledge and practices on malaria 
prevention10 that informed and guided implementation 
of  project activities. The training of  CHWs and sensiti-
sation of  the community was aimed at improving knowl-
edge, attitudes and practices on malaria prevention. The 
establishment of  demonstration households was for the 
community to learn from them and appreciate use of  the 
integrated approach hence lead to increased utilisation of  
the various malaria prevention methods.
 
An initial project (endline) evaluation undertaken high-
lighted benefits of  the project to the community that 
included improvement in knowledge and practices on 
malaria prevention9. However, this evaluation was done 
immediately after its implementation hence the long-term 
impact of  interventions could not be determined. Hav-
ing only carried out an endline assessment necessitated 
an impact evaluation conducted 2 years after project im-
plementation to establish any long-term benefits of  the 
project. This paper presents findings from the impact 
evaluation of  the project that promoted the integrated 
approach to malaria prevention in two rural communities 
in Wakiso district, Uganda.
 
Methods
Study area
The impact evaluation was carried out in Lukose and 
Mayanzi villages in Wakiso district located in the central 
region of  Uganda. Wakiso district encircles Kampala, the 
capital city of  the country and is rapidly becoming urban-
ised. The study villages are predominantly rural with in-
habitants carrying out several activities including agricul-
ture, animal farming and small-scale business. As Mayanzi 
village is located near the shores of  Lake Victoria, some 
residents were specifically involved in fishing. Brick mak-
ing is a common economic activity in Lukose village and 
a source of  livelihood for part of  the population.
 
Study design and data collection
The impact evaluation, conducted 2 years after imple-
mentation of  the pilot project, was cross-sectional in de-
sign and employed quantitative and qualitative data col-
lection methods. The quantitative survey was conducted 
among 540 households in the 2 villages in Wakiso district, 
Uganda where the pilot project was implemented. The 
questionnaire and observational checklist used during the 
baseline survey (carried out among 376 households) was 
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employed for the impact evaluation to measure changes 
in knowledge and practices in malaria prevention follow-
ing the project’s interventions (including sensitisation and 
demonstration households). Whereas the questionnaire 
assessed knowledge and practices on malaria prevention, 
the checklist was used to establish environmental risk fac-
tors for malaria at households. The malaria prevention 
methods and risk factors assessed were use of  mosquito 
nets (treated or untreated), IRS, time of  closing of  win-
dows, screening of  ventilators and windows, presence of  
stagnant water, use of  insecticide sprays, and presence of  
overgrown vegetation near houses. Presence of  stagnant 
water and overgrown vegetation assessed using the obser-
vational checklist were established within 5 metres from 
houses. Households involved in the quantitative survey 
were selected using systematic sampling, the sampling in-
terval for each village obtained based on the estimated 
number of  households therein. The reference household 
for systematic sampling was randomly selected in each 
village. 
The sampling procedure used in the impact evaluation 
was as employed in the baseline survey9. The study popu-
lation were members of  the community while participants 
were household heads or any other responsible adults 
found at home during data collection. Only one partic-
ipant from each selected household was involved in the 
study. The qualitative component of  the study involved 4 
focus group discussions (FGDs) among the CHWs who 
were trained on integrated malaria prevention in the pilot 
project. The 4 FGDs were sufficient to reach data satura-
tion for the key issues being assessed in the impact eval-
uation. Two FGDs were conducted in each of  the study 
villages and comprised of  between 6 to 8 members. The 
FGDs were used to explore the CHWs’ knowledge on 
the integrated approach to malaria prevention, their role 
in promoting use of  multiple malaria prevention methods 
in the community, and community practices on prevent-
ing malaria. Photographs of  the 40 demonstrations hous-
es using integrated malaria prevention established during 
the pilot project 10 were taken with particular emphasis 
on screening installed in windows and ventilators.
 
Data analysis
Quantitative data was entered in SPSS version 17 (Chica-
go, Illinois, USA) and analysed in STATA version 12 (Col-
lege Station, Texas, USA) statistical software. Frequen-
cies and percentages from the impact evaluation were 
compared with those from the baseline survey to assess 
changes in knowledge and practices on malaria preven-
tion in the community following implementation of  the 
pilot project. Knowledge was assessed by awareness on 
individual malaria prevention methods and also multiple 
interventions using a scale. The knowledge assessment 
scale was derived from the question that established the 
malaria prevention methods participants were aware of. 
The probable responses to the knowledge question were 
use of  untreated mosquito nets, ITNs, mosquito coils, in-
secticide sprays, skin mosquito repellents, taking preven-
tive medicine, removing mosquito breeding sites, and any 
other method mentioned. Participants who were aware of  
either none or only 1 method were categorised as having 
no / low knowledge; those aware of  2 to 4 methods were 
categorised as having medium knowledge; while those 
aware of  5 or more methods where categorised as having 
high knowledge. The chi-square test was used to com-
pare the quantitative results from the impact evaluation 
with those of  the baseline survey to measure statistically 
significant change in the community. For the qualitative 
component, FGDs were tape recorded and transcribed 
verbatim in Luganda, the main local language used in cen-
tral Uganda. The transcription was then validated by the 
principal investigator and another researcher. Thereafter, 
the typed narratives were translated into English and ver-
ified for accuracy by a researcher who was skilled in both 
languages. A list of  codes was initially developed from 
the study objectives while others were identified after 
reviewing the transcribed data several times. The codes 
employed in the analysis were used to describe groups of  
words that had related or similar meaning. Atlas ti version 
6.0.15 qualitative data analysis software was used to code 
and analyse the data. Using thematic analysis, emerging 
themes from the data were created, that were the basis of  
the qualitative results from the evaluation.
 
Ethical considerations
The study was approved by the institutional review boards 
of  Cardiff  School of  Health Sciences, UK and Makerere 
University School of  Public Health, Uganda. The study 
was also registered at the Uganda National Council for 
Science and Technology. Village leaders were informed 
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about the study and written informed consent obtained 
from participants (including heads of  the demonstration 
households) before taking part. All participation in the 
study was voluntary.
Results
Demographics of  participants
Many categories of  demographic information of  partici-
pants of  the impact evaluation were generally comparable 
to those of  the baseline survey [such as participants aged 
25 – 34 years (33.8% versus 35.4%); and households earn-
ing between 20 and 60 US dollars per month (49.2% ver-
sus 48.7%) for the baseline survey and impact evaluation 
respectively]. However, there were differences between 
the baseline survey and impact evaluation in a number of  
variables including occupation (χ2 = 30.09, p<0.001) and 
household size (χ2 = 34.10 p<0.001) (Table 1).
Table 1   Comparison of socio-demographic characteristics of participants between 
baseline survey and impact evaluation 
 
Variable Baseline 
   N = 376 (%) 
  
Evaluation 
N = 540 (%) 
  
χ2 (p value) 
Age (years)       
18-24 80 (21.3) 84 (15.6)   
25-34 127 (33.8) 191 (35.4) 68.4 (<0.001) 
35-44 76 (20.2) 143 (26.5)   
> 44 93 (24.7) 122 (22.6)   
Gender       
Male 122 (32.4) 217 (40.2) 5.69 (0.017) 
Female 254 (67.6) 323 (59.8)   
Religion       
Catholic 148 (39.4) 219 (40.6)   
Anglican 116 (30.9) 143 (26.5) 7.64 (0.106) 
Muslim 64 (17.0) 105 (19.4)   
Pentecostal 39 (10.4) 69 (12.8)   
Other 9 (2.4) 4 (0.7)   
Occupation       
Farmer 121 (32.2) 241 (44.6)   
Business 93 (24.7) 124 (23.0) 30.09 (<0.001) 
Housewife 88 (23.4) 129 (23.9)   
Others 74 (19.7) 46 (8.5)   
Highest level of education       
None 51(13.6) 117 (21.7)   
Primary 170 (45.2) 195 (36.1) 13.39 (0.010) 
Secondary 147 (39.1) 211 (39.1)   
Tertiary / university 8 (2.1) 17 (3.1)   
Average household monthly 
income (US dollars) 
      
< 20 123 (32.7) 201 (37.2) 8.23 (0.042) 
20 - 60 185 (49.2) 263 (48.7)   
61 - 100 46 (12.2) 63 (11.7)   
> 100 22(5.9) 13 (2.4)   
Household size       
1 - 3 117 (31.1) 183 (33.9) 34.10 (<0.001) 
4 - 6 190 (50.5) 307 (56.9)   
≥ 7 69 (18.4) 50 (9.3)   
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Knowledge on malaria transmission and prevention
Although majority of  participants in the baseline survey 
(89.9%, n = 337) were aware that malaria was transmit-
ted through mosquito bites, awareness was higher in the 
impact evaluation (97.2%, n = 525). More participants 
in the impact evaluation (91.7%, n = 495) were aware of  
ways to avoid getting malaria compared to the baseline 
survey (68.4%, n = 257). Knowledge on one or more ma-
laria prevention methods was higher in the impact eval-
uation (90.6%, n = 489) in comparison to the baseline 
survey (67.6%, n = 254). From the knowledge assessment 
scale, more participants in the impact evaluation (66.5%, 
n = 359) had medium knowledge on malaria prevention 
methods compared to the baseline survey (51.9%, n = 
195). However, a few participants had high knowledge on 
malaria prevention methods in both the baseline survey 
(0.8%, n = 3) and impact evaluation (3.0%, n = 16) while 
those with low /no knowledge were higher in the baseline 
survey (47.3%, n = 178). 
Knowledge on sleeping under untreated mosquito nets 
to prevent malaria was lower in the impact evaluation 
(67%, n = 362) compared to baseline survey (82%, n = 
308). However, there was a slight increase in knowledge 
of  ITNs in the impact evaluation (32%, n = 173) in com-
parison with the baseline survey (30%, n = 113). Knowl-
edge on use of  mosquito skin repellents (23%, n = 124 
versus 14%, n = 53), and removal of  mosquito breeding 
sites (51%, n = 275 versus 7%, n = 26) was higher in the 
impact evaluation in comparison with the baseline sur-
vey respectively (Figure 1). However, from the knowledge 
assessment scale which assessed knowledge on multiple 
malaria prevention methods, no statistically significant 
difference in knowledge was observed in the impact eval-
uation group compared with the baseline survey (χ2 = 
1.87; p = 0.392). 
 
           Figure 1 Comparison of knowledge on individual malaria prevention methods between the   
           baseline survey and impact evaluation 
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From the FGDs, CHWs were highly knowledgeable 
about the various malaria prevention methods advocated 
in the integrated approach. These included sleeping under 
ITNs, screening of  houses, removing mosquito breeding 
sites, and early closing of  doors on houses. However, they 
noted that although they continued to promote these ma-
laria prevention methods in their communities, some sec-
tion of  the population were not keen to learn about them. 
It was also established that to further increase community 
knowledge on malaria prevention, continuous sensitisa-
tion by personnel who were not members of  the villages 
was needed. This was because the CHWs were at times 
despised by some members of  the community due to be-
ing accustomed to them and also their generally low ed-
ucation status. Below are quotations demonstrating high 
knowledge of  CHWs and related issues regarding inte-
grated malaria prevention in the community.
“Regarding how to avoid getting malaria, there is slashing over-
grown grass from our surroundings. We also need to close doors and 
windows early in the evening throughout the night, sleeping under 
insecticide treated mosquito nets, and draining all mosquito breeding 
places near our homes. There is also indoor residual spraying and 
larviciding to kill mosquito larvae. Removal of  bottles and other 
containers from our compounds is also important.” CHWs FGD, 
Lukose
“Some of  these community members know about those malaria 
prevention methods though there are still those who do not take 
them seriously. There are also people who are lazy to take up those 
methods and they do not look at them as being important. There are 
those you will find in rental houses with bushes around their prem-
ises and they claim that they are waiting for the landlord to do the 
slashing and not knowing that they too can do something.” CHWs 
FGD, Mayanzi
Practices on malaria prevention
The positive changes in practices on malaria prevention 
between the impact evaluation and baseline survey that 
were statistically significant were use of  IRS in the pre-
vious twelve months (χ2 = 7.9; p = 0.019), presence of  
mosquito screening in windows and ventilators (χ2 = 
62.3; p < 0.001), and closing windows before 6.00pm (χ2 
= 60.2; p = 0.001). However, there was a statistically sig-
nificant negative change between the impact evaluation 
and baseline survey regarding presence of  stagnant water 
in compounds (χ2 = 12; p = 0.001) (Table 2).
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Table 2: Comparison of malaria prevention practices at households between the baseline 
and evaluation 
 
 * Statistically significant at p < 0.05 
Variable Category Baseline 
N = 376 (%) 
Evaluation 
N = 540 (%) 
Chi 
square 
χ2 
P value 
Presence of at least 
one mosquito net in 
household 
Yes 171 (45.5) 247 (45.7) 0.0061 0.938 
No 205 (54.5) 293 (54.3) 
Used indoor residual 
spraying in previous 
12 months 
Yes 2 (0.5) 17 (3.2) 7.9 0.019* 
No 374 (99.5) 523 (96.9) 
Presence of mosquito 
screening in windows 
and ventilators 
Yes 8 (2.1) 106 (19.6) 62.3 <0.001* 
No 368 (97.9) 434 (80.4) 
Presence of stagnant 
water in compound 
Yes 66 (17.6) 148 (27.4) 12.0 0.001* 
No 310 (82.5) 392 (72.6) 
Presence of vessels 
around house that can 
potentially hold water 
for mosquito 
breeding 
Yes 140 (37.2) 195 (36.1) 0.1 0.729 
No 236 (62.8) 345 (63.9) 
Closed windows on 
houses before 6.00pm 
Yes 146 (45.1) 364 (71.9) 60.2 <0.001* 
No 178 (54.9) 142 (28.1) 
Presence of 
overgrown vegetation 
within 5 metres of 
house 
Yes 161 (42.8) 250 (46.3) 1.1 0.298 
No 215 (57.2) 290 (53.7) 
CHWs reported that they promoted use of  several ma-
laria prevention methods in the community during their 
routine work including management of  childhood ill-
nesses. Some of  the methods had been embraced by the 
community such as removing mosquito breeding sites. 
However, several challenges were identified for the non-
use of  other methods. Indeed, although methods such 
as screening of  houses to prevent mosquito entry were 
appreciated by many households, they lacked resources 
required to have such screens installed. From the FGDs, 
it was established that the screens installed in the win-
dows and ventilators of  the demonstration houses of  the 
pilot project (Figures 2, 3 and 4) continued to be seen by 
community members in addition to the CHWs sensiti-
sation. Sleeping under mosquito nets was also found to 
partly lead to complacency regarding use of  other malaria 
prevention methods. Some of  the challenges are demon-
strated in the quotations below.
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Figure 2. A ventilator with screening on one of the demonstration houses. 
  
 
Figure 3. A window with screening on one of the demonstration houses. 
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 Figure 4. A ventilator and window with screening on one of the demonstration houses. 
“Whenever we are treating children in our community, we tell people 
about various prevention methods that they can embrace in their 
households to prevent malaria. We tell them that they need to remove 
all bottles from the compound and slash all overgrown vegetation in 
the compound. We also encourage them to close the doors and win-
dows early in the evening at around 5.00 pm before the mosquitoes 
enter the houses because even if  you sleep under a mosquito net, 
the mosquitoes can still bite you when you are in the sitting room 
watching television. We also tell them to drain all breeding places 
of  mosquitoes and for the permanent ponds, we encourage them to 
pour oil on top of  the stagnant water to kill mosquito larvae. We 
also advocate use of  insecticides like Doom™to kill mosquitoes.” 
CHWs FGD, Mayanzi
“Community members now mind about water ponds in the area. 
There is a place I passed and found a lady and her daughter trying 
to drain stagnant water from the road and she told me it would 
breed mosquitoes if  left unattended to. Such practices are done by 
people who have been taught about malaria prevention. The others 
would ask why they have to waste their time doing such a thing and 
what they would benefit from it not knowing that since they are close 
to these pools of  water, the mosquitoes could harm them.” CHWs 
FGD, Lukose
“There are some households that close their windows very late in 
the night at around 10.00 pm saying that their houses are very hot 
and either lack ceilings or the ceilings are within a short distance 
from the ground therefore they need to open the doors and windows 
for a long time to get rid of  the accumulated heat. Others claim that 
they don’t mind about mosquitoes entering their houses as they sleep 
under mosquito nets not knowing that the mosquitoes could still bite 
them during the time they are not in bed.” CHW FGD, Mayanzi
Although sleeping under treated mosquito nets was pre-
dominantly used to prevent malaria, it was noted from 
the FGDs that the community was mainly using those 
provided by the government free of  charge with only a 
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few households buying new nets. Even households that 
could afford to buy nets often waited to receive those for 
free. However, the nets provided by the government had 
become old and needed replacement. There was also low 
use of  certain methods in the community such as IRS, 
mosquito coils, insecticide sprays and larviciding due to 
concerns about the potential effects on health as shown 
in the quotations below.
 
“Among the many malaria prevention methods, most community 
members use mosquito nets though the challenge with the nets is that 
they become old and get torn very fast yet the government takes a 
long time to distribute new ones. Another issue is that most people 
really yearn for the nets but do not have the money to buy them. I am 
one of  the few people who bought myself  a net but they are expensive 
and it is therefore a big sacrifice. Some women even pretend to be 
pregnant and go to the health centre to receive a free mosquito net.” 
CHWs FGD, Lukose
 
“The use of  indoor residual spraying is not liked by most communi-
ty members as they say that the chemical used is harmful to health. 
They sometimes ask that why a chemical that remains on the walls 
and continues killing mosquitoes for a long time should be trusted. 
Our communities still need lot of  sensitisation to change these neg-
ative attitudes towards some malaria prevention methods.” CHWs 
FGD, Lukose
“The use of  insecticide sprays is low in this village because they 
are bought in a small can which costs money so many community 
members have not embraced this method. We usually teach the com-
munity to spray the insecticide and leave the house for a minimum 
of  30 minutes before they can go back inside. The challenge is that 
many community members do not use it and many more do not even 
know how to use it. Other people say it negatively affects them when 
used and that it has adverse health effects including causing cancer.” 
CHWs FGD, Mayanzi village
Discussion
This study demonstrates improvement in knowledge in 
some individual methods as well as practices on malaria 
prevention following interventions of  the pilot project. 
However, there was no statistically significant improve-
ment in knowledge of  multiple malaria prevention meth-
ods. CHWs trained during the pilot project were knowl-
edgeable on the various methods in integrated malaria 
prevention, and were involved in promoting improved 
practices in the communities. The findings of  the im-
pact evaluation suggest a general improvement in pro-
motion and utilisation of  integrated malaria prevention 
in the community following implementation of  the pilot 
project. The differences observed in some demographic 
characteristics of  participants of  the impact evaluation in 
comparison to the baseline survey could be due to the rel-
atively long time (over 2 years) between the two surveys.
 
From findings of  the quantitative component of  the 
impact evaluation, there was increase in knowledge on 
individual malaria prevention methods in the integrated 
approach such as use of  mosquito skin repellents, and re-
moval of  mosquito breeding sites in comparison with the 
baseline. The community sensitisation carried out during 
the intervention is likely to have contributed to increase 
in knowledge in the community. Indeed, studies have 
shown that interventions aimed at creating awareness on 
public health issues contribute to increase in knowledge 
among populations11,12,13. However, from the knowledge 
assessment scale, changes in knowledge on multiple ma-
laria prevention methods in the integrated approach in 
the impact evaluation in comparison with the baseline 
survey was not statistically significant. This could be an 
indication that the interventions of  the project led to in-
crease in knowledge on individual methods but with little 
influence on multiple methods. The lack of  increase in 
knowledge on multiple methods may be attributed to the 
short duration of  intervention phase of  the pilot project 
(1 year). Moreover, malaria campaigns within the coun-
try only focus on a few prevention methods that could 
have ended up being entrenched in people’s minds. Fu-
ture programmes aimed at promoting the integrated ap-
proach to malaria prevention therefore need to intensify 
efforts of  sensitisation and for longer durations so as to 
significantly influence changes in knowledge on multiple 
methods for greater public health impact.
CHWs trained during the project were found to be highly 
knowledgeable on the various malaria prevention meth-
ods in the integrated approach. These volunteers contin-
ued to promote the use of  multiple malaria prevention 
methods in their villages, and are key in improving knowl-
edge and practices on malaria control as has been estab-
lished elsewhere14. However, several hindrances such as 
laziness and complacency of  community members were 
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identified as factors limiting communities from embrac-
ing many of  the methods as has been found in other 
studies in sub-Saharan Africa15,16. It has also been shown 
in some malaria endemic communities that at times peo-
ple do nothing to prevent the disease even when knowl-
edgeable on methods that can be used17,18. This compla-
cency in malaria prevention could be due to individuals 
being accustomed to the disease hence seeing no need 
for appropriate practices. It is therefore critical that such 
attitudes are changed by stakeholders concerned with ma-
laria control in endemic countries such as health practi-
tioners so as to reduce morbidity and mortality associated 
with the disease.
 
It was established that there was a significant positive 
change in malaria prevention practices in the impact eval-
uation compared with the baseline survey regarding use 
of  IRS (χ2 = 7.9, p = 0.019), mosquito screening of  win-
dows and ventilators (χ2 = 62.3, p < 0.001), and closing 
windows of  houses before 6:00 pm (χ2 = 60.2, p < 0.001) 
which were promoted in the pilot project. The interven-
tions implemented in the project should therefore have 
contributed to the improvement in practices on malaria 
prevention in the community. Among the improved prac-
tices were house screening, and early closing of  windows 
which are not among core current global and national 
malaria prevention efforts1. This implies that practices 
on malaria prevention beyond ITNs and IRS could im-
prove if  promoted extensively in communities. Indeed, 
although malaria prevention practices beyond ITNs and 
IRS are low in many malaria endemic communities17,18,19, 
community based programmes targeting several malaria 
prevention methods have reported improvements20 as 
was the case in this study. Therefore, utilisation of  various 
malaria prevention methods could increase if  campaigns 
targeting them are implemented as part of  malaria control 
programmes. The statistically significant negative change 
regarding presence of  stagnant water in compounds is 
likely due to the fact that data was collected at different 
times of  the year for the baseline survey and impact eval-
uation. Indeed, it is known that mosquito breeding sites 
are more numerous in the rainy season (as was the case 
during the impact evaluation) in comparison with when it 
is dry21. Nevertheless, it is important to remove all pres-
ent pools of  stagnant water in communities irrespective 
of  the season due to the occasional rains even during dry 
periods so as to reduce potential mosquito breeding sites.
The main challenges identified during the impact evalua-
tion from the FGDs among CHWs regarding utilisation 
of  multiple malaria prevention methods were cost and 
negative attitude towards some of  them. These challeng-
es in malaria prevention practices were also identified in 
the baseline survey of  the project10. This implies that even 
with interventions to promote integrated malaria preven-
tion such as sensitisation (as was the case in the project), 
issues such as poverty in rural communities, which af-
fect expenditure on malaria prevention, have an impact 
on practices. Indeed, poverty has been found to be a 
hindrance in use of  various malaria prevention methods 
including ITNs and IRS22,23,24. Side effects such as skin ir-
ritation and smell resulting from use of  insecticide-based 
methods has also been found elsewhere25. More sensitiza-
tion of  communities is therefore required so as to reduce 
the negative perceptions about methods that use insecti-
cides as well as increase knowledge on their correct use to 
minimise side effects.
 
A limitation of  the study is that being a non-experimental 
impact evaluation without a comparison group, chang-
es in knowledge and practices on malaria prevention in 
the study community could have been contributed to by 
other sources beyond interventions of  the pilot project. 
These other sources of  information on malaria preven-
tion could have come from government programmes 
during national campaigns such as distribution on LLINs 
including through mass media. Therefore, the improve-
ment in knowledge and practices on malaria prevention 
in this research cannot be solely attributed to the inter-
ventions implemented during the project. Nevertheless, 
as the demonstration households using the integrated ap-
proach to malaria prevention that were established during 
the project reported benefits such as reduction in number 
of  mosquitoes in their houses and less occurrence of  ma-
laria as presented in our earlier paper26, the interventions 
should have had a considerable positive impact in the 
community. Improvement in knowledge and practices on 
malaria prevention attributable to the interventions was 
also established during the endline evaluation conducted 
at the end of  the project9. In addition, from the FGDs 
conducted among CHWs trained on the integrated ap-
proach, it was demonstrated that the community knowl-
edge and practices were enhanced by the interventions 
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implemented during the project. It should be noted that 
although knowledge and practices were assessed in the 
evaluation, changes in morbidity and mortality could have 
been established as a measure of  impact of  the project. 
However, assessment of  malaria morbidity and mortality 
was beyond the scope of  the impact evaluation.
 
Conclusion
There was improvement in knowledge as well as practices 
on malaria prevention following interventions of  the pilot 
project. Findings of  the impact evaluation give promise 
that knowledge and practices on integrated malaria pre-
vention can be enhanced if  the use of  multiple methods 
are promoted in communities. In addition, CHWs have a 
key role in promoting integrated malaria prevention par-
ticularly in rural communities in endemic countries.
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